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Introduction *
Governments around the world purchase a large variety of products from the private sector in order to provide public goods and services to citizens. Such public procurement often accounts for a significant share of GDP and thus aggregate demand. In low-income countries public procurement constitutes 14.4 percent of GDP on average, with even larger values recorded in some of the poorest regions of the world, including South Asia and Sub-Saharan Africa (Djankov et al., 2016; World Bank, 2016) . Given the magnitude of government expenditures on goods and services, public procurement systems incorporate procedures that aim to ensure that contracts are awarded to the lowest cost suppliers that satisfy the technical specifications that need to be met. In most countries, if not all, value for money is not the only goal of public procurement systems. Governments also use procurement to pursue distributional, growth or industrial development goals (Geroski, 1990; Evenett and Hoekman, 2005; Kattel and Veiko, 2010) . This may be reflected in quotas or price preferences for certain categories of domestic firms -e.g., minority-owned; small; located in disadvantaged regions; etc. -and more generally processes that earmark government funds for domestic firms ("buy national" policies).
Public procurement has been a key tool in the industrial policy mix of many countries seeking to upgrade their industrial capabilities, encourage innovation and attain sustainable development goalse.g., through so-called green procurement (OECD, 2013; Rodrik, 2015; UNIDO, 2017) . There are good arguments why targeting procurement to create demand for new or innovative technologies may help complement supply side policies such as R&D subsidies. Geroski (1990) notes that government demand can stimulate innovation and allow firms to learn by doing. Price preference policies for domestic firms, local content or technology transfer requirements for foreign bidders may help foster innovation and learning, and more generally enhance the competitiveness of the domestic private sector (OECD, 2013; Ribiero and Furtado, 2014; Altenburg and Lütkenhorst, 2015; Dawar and Oh, 2017) . In addition, governments may use procurement as a macroeconomic tool -e.g., through stimulus packages to boost aggregate demand in the aftermath of the global financial crisis (Evenett and Shingal, 2016; Gourdon and Messent, 2017 ).
There are long-standing debates on the utility and design of industrial policy (e.g., Page and Tarp, 2017) . These have tended to neglect the role of public procurement. There is only limited evidence on the extent to which public procurement is actually allocated with a view to achieving industrial development or competitiveness objectives and if so, whether it effectively contributes to the realization of such goals and the extent to which it improves firm-level productivity performance. Most research on the effects of public procurement centres on whether value for money is achieved and the effects of specific procurement procedures and mechanisms -e.g., publication of calls for tender; qualification of bidders; measures to prevent collusion and corruption.
1 Moreover, most of the limited extant research is largely focussed on advanced economies; there is relatively little research on procurement in developing countries. In (large) part, the lack of research reflects the difficulties of accessing information on public procurement contracts and purchasing activities in low-income countries and a lack of disaggregated data on sales by firms that distinguish between different types of buyers.
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We are grateful to Richard Newfarmer and Ritwika Sen for helpful comments on an earlier draft. We thank UNIDO for granting access to the African Investor Survey data. Financial support for this research was provided by the International Growth Centre (Project N. 43421). In this paper we use firm-level data from a survey covering roughly 6,700 companies based in 19 Sub-Saharan African (SSA) countries to investigate one dimension of the effect of public procurement. The survey includes information on the share of total sales to the Government. We use this to undertake an empirical assessment of the potential role that Government demand can have as a determinant of firm performance in the countries concerned. To the best of our knowledge this is the first effort to explore empirically the nexus between public procurement and firm performance in a cross-section of low-income countries. The case of SSA is particularly relevant for such an analysis given the presumption that one factor impeding structural transformation is weak demand (McMillan et al., 2014; Newman et al., 2016; UNIDO, 2017) . In our sample of firms, a little over one-third report that low demand is a major cause of capacity underutilization. Government procurement can represent a meaningful source of demand, and the allocation of a government contract may encourage incumbent firms to invest more, expand employment and increase productivity (Geroski, 1990; Acemoglu et al., 2013; Ferraz et al., 2015) . Such effects may not arise, however, as public procurement may have no impact or negative effects on the dynamism of the private sector if the allocation of contracts reflects political favouritism or corruption, targets the wrong type of firms or introduces other types of market distortions (Best et al., 2017) .
2
The analysis relates to two strands of the research literature on public procurement and economic development. The first focuses on criteria for -and participation in -public procurement by different types of firms, motivated by the fact that many procurement regimes seek to steer domestic tax revenues to expenditures on local firms (as opposed to foreign companies), and often target specific types of domestic firms (e.g., SMEs). Questions of interest to this literature centre on the extent to which policy affects the allocation of procurement. Does policy result in increased participation by targeted entities and if so what types of measures are most effective?
3 To what extent does policy explain the very strong "home bias" that is observed empirically in the allocation of procurement contracts -reflected in government expenditures being much less import-intensive than those of the private sector?
4 From an economic welfare (efficiency) perspective the main issue of interest in this line of research generally concerns the opportunity costs of domestic preference policies from a valuefor-money perspective. 5 In what follows we contribute to this strand of the literature by investigating the observed allocation of public procurement across firms in SSA countries, providing insight on the "revealed policy preference" implied by the pattern of procurement observed across different types of firms.
A second related strand of the literature focuses on the (potential) role of public procurement as an instrument of industrial policy. Here the interest is not on the allocation of public procurement across firms (i.e. whether procurement procedures attain value for money goals), but whether government contracts enhance the performance of firms and the domestic economy more generally. The 2 There is a substantial literature on public procurement in developing countries that looks at it through the lens of corruption and governance. See e.g., Auriol et al. (2016) , Dube et al. (2017) , Peireira and Schwind (2017) and Knack et al. (2017) for two recent contributions. Knack et al (2017) use a large sample of firms from developing countries and demonstrate that participation in public procurement by smaller firms is positively affected by measures to increase the transparency of the process and effective domestic appeals and review/audit mechanisms. 4 E.g., Branco (1994) , Trionfetti (2000) , Shingal (2015) , Ragoussis (2016) . 5 The presumption is that transparent, competitive processes that are open to all firms, including foreign companies, will minimize procurement costs. However, depending on market structures and the relative size of government demand for a product, discriminatory procurement may have no effect on prices (Evenett and Hoekman, 2005) and may even reduce them (McAfee and McMillan, 1989) . In a recent paper analysing the case of Russia's procurement price preferences for domestic firms, Best et al. (2017) find that on average there is no effect on prices of the (homogenous) goods procured, but that there is also substantial heterogeneity that is explained by the "quality" of the officials responsible for procuring goods. presumption is that public procurement can complement supply-side policies aimed at enhancing competitiveness of firms by generating additional demand for domestic firms and thus supporting their growth and overall productivity performance. 6 For example, Hebous and Zimmerman (2016) investigate the nexus between public procurement and capital investment for a sample of US firms and show that sales to the government relaxes financial constraints, permitting firms to increase capital investment. Ferraz et al. (2015) exploit a large dataset on procurement bids in Brazil and show that winning a government contract increases overall employment growth of the firms concerned. They argue that learning processes help the firms to compete on new markets and to develop new products, with the government contracts acting as the trigger for such "downstream" effects. Lee (2017) obtains similar results using Korean procurement data: firms that obtain short term public procurement contracts (which are exogenous because Korean procurement rules call for a share of contracts to be allocated randomly) experience increased growth and activity generally, over and above the effects of the activity associated with the public contract. This is observed in particular for small, young and financially-constrained firms.
7
Our empirical analysis reveals that public procurement is a significant source of demand for many domestic firms in SSA. Government contracts account for a larger share of sales for domestic firms than foreign-owned ones, and are more important for larger and older firms. We find a strong positive relationship between government demand (selling to government entities) and the performance of firms in the low-income SSA countries covered by our dataset. Increasing the share of output sold to the government by 10 percentage points is associated with a 4 percentage point increase in productivity.
8 There is substantial heterogeneity across firms, with the association between sales to the government and performance more evident for smaller and domestically-owned firms, as well as for firms that are at the bottom of the productivity distribution. Public procurement is positively related with other dimensions of firms' performance as well, including the development of new products. The results are robust to different specifications, including accounting for potential selection bias and reverse causality.
The remainder of the paper is organized as follows. Section 2 introduces the data and some descriptive statistics on our sample of countries. Section 3 describes the empirical analysis. Section 4 presents the findings and the result of a number of robustness checks. Section 5 concludes.
Data
We exploit a large representative survey -the African Investor Survey (AIS) -administered by UNIDO and covering about 6,700 firms based in 19 SSA countries (UNIDO, 2011) . 9 The data were collected using a rigorous survey methodology, including stratified sampling (with three dimensions: sector, size and ownership of firms) and interview techniques (face-to-face interviews with top-level managers). The sample is representative of public and private for profit firms with 10 or more employees.
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See Edler and Georghiou (2007) for a discussion of the role public procurement as a demand-side policy and Georghiou, Edler and Yeow (2014) for analysis of the design of procurement policy if governments desire to use procurement to promote innovation. This econometric evidence complements the case study literature. See e.g., Ribeiro and Furtado (2014) for references to the literature and a case study of public procurement policy in Brazil to promote innovation (focusing on a Petrobras deep-water oil production platform contract). The richness of information provided by the AIS illustrates the heterogeneous dimensions of firms in the region. The sample includes both domestic (62.4% of the total) and foreign-owned firms (37.6% of the total). It covers mainly firms in the manufacturing and services sectors and provides detailed information on each company, including its 2-digit industry classification (based on the ISIC Rev. 3 classification), location, international trade position, and the financial variables necessary to compute standard indicators of firm performance. Most relevant for our purposes is that the survey includes a question asking firms to identify their main customers and the share of total sales going to six possible client groups: (1) retailers; (2) wholesale distributors; (3) manufacturers; (4) consumers; (5) government agencies; and (6) international organizations/NGOs. Among the 4,600 firms (68% of total sample) that responded to this specific question, 29.6% reported at least some sales to the Government. This information is roughly comparable with the World Bank Enterprise Surveys (WBES). For the sample of 19 SSA countries surveyed by UNIDO and for a similar time period the WBES data indicate that 23.2% of firms report securing (or attempting to do so) government contracts during the last year. Despite the differences in sample definitions and specific questions included in the UNIDO AIS and the WBES, 10 the information concerning participation in procurement correlates quite well (see Figure A1 in the Appendix).
For the full sample of firms and countries, on average the government accounted for about 8.1% of firms' total sales ( Figure 1 ). More disaggregated descriptive statistics reported in Table 1 reveal a heterogeneous picture: firm-and industry-specific characteristics affect the extent to which government matters as a source of demand. Domestic firms sell -on average -larger shares of their output to the Government compared to foreign-owned firms. Among foreign-owned firms, those from OECD economies report a higher share of total sales to the state. Although Southern multinationals have been successfully investing and contracting in the SSA region (Zhang and Gutman, 2015) , it appears that such firms are less focused on the local government procurement market. The data also indicate that larger firms sell on average a greater share of their output to the government, as do firms that have been in operation for more than 10 years. Family-owned businesses in contrast appear less likely to take advantage of government demand.
The relative importance of government demand for firms varies across sectors. Not surprisingly, firms in the utilities and the construction sector report significantly higher shares of total output being sold to governments. Manufacturing firms sell proportionally less to government compared than firms in service sectors, this is especially true for traditional and lower tech type of activities. Producers of higher-tech products are likely to sell relatively less to Government. 11 Large differences in the relative importance of sales to the government are also observed across countries. Figure 2 shows that for some countries the share of Government demand in total sales of local firms is much greater than it is for other countries in the sample. This is the case for Burundi, Niger, Ethiopia and Rwanda. Some of these countries (such as Rwanda) reportedly have made substantial improvements in the management of their public procurement systems, as assessed by the Public Expenditure and Financial Accountability (PEFA) indicators.
12 Countries where firms on average report the lowest shares of output being sold to the government tend to have lower PEFA scores (see Appendix Table A1 ). 10 The UNIDO AIS includes a larger share of foreign firms in its sample than the WBES. In addition, the AIS question on public procurement differs from that in the WBES. The WBES asks firms to report whether they secured or attempted to secure public procurement over the last year, with the main goal of determining if kick-backs or bribes were paid when seeking such contracts. The AIS asks about actual levels of current sales to government entities. The AIS does not provide information on when tenders were submitted by firms or contracts were awarded. 11 The mapping of manufacturing activities into technology categories uses a classification developed by OECD (2005) . See UNIDO (2011, p. 62) . 12 See https://pefa.org/. World Bank (2016) provides more detailed indicators characterizing the legal and institutional design of national procurement systems but these do not include any information on the objectives of procurement 
Empirical Analysis
Following the voluminous literature on heterogeneous firms (e.g., Helpman et al., 2004) , our empirical model is based on the following general functional relationship linking firm performance to a vector of firm-specific factors and a measure of government demand:
In this model, y is a performance indicator for firm i in country j and sector x. In our main estimates we use an indicator of labour productivity (lab_prod), constructed as the sales per employee, but we also use alternative performance indicators, including value added per worker, capital intensity, wages, and innovation. The variable Z is a vector of standard controls used in the literature to account for firm heterogeneity. More specifically, we add the age (age) and the size (size_class) of the firm, both expected to be positively correlated with productivity (Helpman et al., 2004) , and whether a firm is family owned (family), which usually has a negative impact on firm performance. We account also for export status (exporter) and foreign ownership (foreign), both of which are generally significant predictors of superior performance, including in the African context (Foster-McGregor et al. 2014) , and control for the skill intensity of workers in a firm (skill_ratio). In addition, we include a full set of country and industry fixed effects to account for all unobserved contextual factors that may influence the relationship between Government demand and firm performance. These include both cross-country differences in levels of development, institutions and regulation of the procurement process, as well as for the fact that some industries (such as construction, as shown in Table 1 ) may rely more on procurement markets and have different levels of technology intensity.
The coefficient of interest, , accounts for the share of firm i total sales to government entities. For our sample countries we expect this variable to be positively related with indicators of firm performance. Effective public procurement regimes that emphasize value for money mimic the market by generating competition between suppliers, the aim being that the most efficient firms win contracts. Insofar as this is the case, there should be no difference between firms that sell (more) to the government and those that sell to other customers (private buyers). However, this need not be so if public procurement is used as an instrument of industrial policy or if it is distorted by corruption or collusion between bidders. In low-income SSA economies, firms generally have low levels of productivity and are often growth constrained, reflecting poor business environments, limited access to credit and structural characteristics such as small size and limited international exposure (Clarke 2012; Iacovone et al. 2014) . Public procurement may help offset such supply side constraints by increasing demand for firms' output.
Demand from the government can positively affect firm performance through different channels. First, to the extent that government demand is additional (acts as an exogenous increase in demand for the firm's output), it may allow firms to relax some of the constraints they confront (e.g. access to finance), mobilizing resources to invest and enhance their performance (as in Habous and Zimmerman, 2016 and Lee, 2017) . Second, as suggested by Ferraz et al. (2015) , firms winning procurement bids may benefit from learning mechanisms, insofar as winning a procurement contract allows them to better understand the dynamics of demand for their products, potentially feeding into growth along the extensive margin (penetrate new markets; obtain new clients). Third, government demand may incentivize pursuit of more risky activities, such as development and introduction of new (differentiated) products and new investments in R&D (Edler and Georghiou, 2007; Aschhoff et al., 13 A full description of the variables introduced in equation (1), together with descriptive statistics, is provided in Appendix Table A2. 2009; Slatchev and Wiederhold, 2016) . Of course, these mechanisms may not apply equally to all types of firms and sectors -the relationship will be heterogeneous, depending on firm characteristics.
While the literature suggests that government demand may be important for firms that are smaller and younger and/or have limited access to finance and high innovative potential (Acemoglu et al., 2013; Ferraz et al, 2015; Habous and Zimmerman, 2016) , the effect of public procurement (government demand) need not to be positive. In practice, the design of procurement policy and its implementation will matter. If procurement reflects a process of generating and sharing rents between "connected" firms and government officials, positive performance effects either may not be observed or be smaller than they would otherwise be.
A preliminary look at our data suggests there is a positive procurement/performance nexus in lowincome SSA countries. Figure 3 reports the kernel distribution of the estimated coefficient for labour productivity, distinguishing between firms that sell to the government (independently of the share of total output being sold) and firms that do not. The graph shows that the distribution of the former group tends to dominate the latter, reflected in a rightward shift. In addition, Figure 4 reports the relationship between productivity and the size of government demand, suggesting a weak positive association. Table 2 reports the results of estimating equation (1) using OLS. The model generally performs well, and all the major controls included have the expected sign. As indicated in Column 1, we replicate the well-known existing empirical evidence on performance of heterogeneous firms: larger and older firms are significantly more productive, as are those employing a greater number of skilled workers. Higher levels of productivity are observed also among firms that export and those that are foreign owned. On the other hand, we find that family-owned firms are less productive compared to others.
Results
Moving to our variable of interest (Table 2 , column 1), we find that the share of sales to government is positively associated with firm performance. The estimate is statistically significant at the 1 percent level, demonstrating a strong correlation between government demand and firm performance. The size of the coefficient is not only statistically, but also economically significant. Increasing the share of output sold to the government by 10 percentage points is associated with an increase in the level of productivity of about 4 percentage points.
While selling to the government may help firms improve productivity performance, dependence on the state also may represent an obstacle to firm growth if firms lack alternative markets. For this reason, in column (2) we test the hypothesis that the relationship between government demand and firm performance may be non-linear. We find indeed that the squared coefficient of labour productivity turns negative (and is statistically significant) as the share of total output sold to the state rises, with a turning point reached when two-thirds of total sales are to the government. To complete this first set of results, in column (3) we replace our variable of interest with a dummy taking the value of 1 if firms sell to the government and 0 otherwise. The coefficient estimate is again positive and significant, indicating there is on average a 20 percent difference in productivity levels between the two groups of firms. Finally, in column (4) we explore whether government demand is a specific mechanism that enhances firm performance as opposed to demand by non-commercial entities more generally. We replace our coefficient of interest with the share of output sold by each firm to international organizations and non-profit organizations (NGOs). These types of buyers are more likely to have as overriding objective maximizing value for money. The coefficient for this variable is positive but not statistically significant, providing suggestive evidence that government procurement may be acting as an industrial policy tool. 
Results: firm heterogeneity and other mechanisms
We next investigate whether the positive relationship between procurement (sales to the government) and productivity varies across different sub-samples of firms and is affected by specific characteristics, location or sector of activity. In columns (1)-(2) of Table 3 we split the sample between domestic and foreign-owned firms. The coefficient estimate on the share of output sold to the government is statistically significant only for the former group. In columns (3)-(4) we differentiate between SMEs (firms with fewer than 100 employees) and large companies, the positive correlation appears only for the group spanning the smaller firms. If we further disaggregate the group of SMEs into firms with less than 50 employees and "micro" enterprises 14 with fewer than 20 employees, the size of the coefficient increases for smaller firms, confirming that public procurement has proportionally higher potential on smaller, demand constrained, firms (see Figure 5 ). The lack of statistical significance of the estimates for larger and foreign-owned firms could be due to these firms having higher levels of productivity, which might not be impacted by selling to the government. However, taken together, these results suggest that additional demand stemming from government contracts may positively affect the performance of the set of firms that are most likely to be growth constrained, i.e. domestically-owned firms and SMEs.
Figure 5. Coefficient share_gov by size of firms
Notes: The figure plots coefficients and their confidence intervals based on separate regressions run on samples including (1) micro firms (with less than 20 employees); (2) small firms (less than 50); (3) SMEs (less than 100); (4) the whole sample. Table 3 show that the positive association between government demand and performance is mostly concentrated among firms in the manufacturing sector (excluding construction). There is no statistically significant effect for firms in services sectors. Finally, if we split the sample into firms located in the capital city and those based elsewhere (Columns 7-8), we find evidence that location matters. In the remaining columns of Table 3 we interact our variable of interest with country specific variables. First, we control for the level of corruption prevailing in each country. The procurement literature notes that weak public sector governance can discourage competitive firms from participating in procurement processes, reflecting expectations that bids will not be awarded on the basis of published requirements (Evenett and Hoekman, 2005; Best et al., 2017; Knack et al., 2017) . One potential consequence is to reduce any effect of government demand on productivity as winning contracts will be determined in part by the ability and willingness to provide side-payments. 14 We are unable to identify micro enterprises on the basis of the usual threshold used in the literature (<10 employees) because the AIS data cover a representative sample of registered firms that employ more than ten workers (UNIDO, 2011: 183) . Robert Schuman Centre for Advanced Studies Working Papers We find that the interaction term is not statistically significant, suggesting that higher levels of overall corruption do not affect the mechanisms through which procurement relates to performance. 15 Second, we interact the government demand variable with average import tariffs for the products being procured and an indicator measuring whether sectors have been targeted by national investment promotion activities (both indicators exclude services). 16 These variables can be regarded as rough indicators of industrial policy. The results indicate that the performance-procurement relationship is bolstered in the presence of complementary sectoral policies.
Results in columns (5)-(6) of

Additional results
In this sub-section, we implement additional empirical tests to assess the robustness of our results to (a) different definitions of the dependent variable; and (b) alternative empirical strategies. Table 4 reports the results of our main specification using alternative indicators of firm-level performance, including value added per worker 17 (leading to a reduction in the number of observations) and a measure of total factor productivity (TFP).
18 Columns (1)- (2) reveal that results do not change much; the signs and magnitudes of the estimates are very similar to our main results.
The same result obtains for alternative indicators of performance, including the capital labour ratio, the level of wages per worker and two measures of innovation, the introduction of new products and implementing process innovations. Firms that sell a greater share of their output to the government are more likely to introduce new products as opposed to engage in process innovation. This result is consistent with findings in the extant literature showing a nexus between public procurement and the development of innovative capacities by firms in OECD economies (Ashhoff and Sofka, 2009; Slavtchev and Wiederhold, 2016; Czarnitzki et al., 2016) . To the best of our knowledge there is no evidence regarding government demand as a driver of innovation processes in low-income economies in general, and in SSA countries in particular. As noted previously, the literature highlights several channels through which government demand can incentivize innovation and help to offset supply-side constraints, including by creating new markets for products, providing a testing ground for innovative products and learning by doing (Kattel and Lember, 2010) . While data limitations prevent us from investigating the salience of such mechanisms in SSA, it is noteworthy that we observe this relationship in our sample countries. 15 The lack of statistical significance obtains as well if alternative indicators of institutional quality are used, such as the rule of law or the political stability index. 16 Sector targeting is a dummy variable taking the value of 1 if the industry has been targeted prior to 2003 for specific promotion towards foreign investors (Harding and Javorcik, 2012) . For the purposes of this paper, it can either be intended as a measure related to industrial policy, aimed at increasing the competitiveness of the industry, or as a measure of competition, due to the likely large presence of foreign investors. 17 Value added is measured by subtracting the value of purchased inputs and the costs of advertising to the output to total sales. 18 TFP is constructed by dividing sales on the weighted sum of inputs, assuming a 2/3 share for labour and 1/3 for capital (fixed assets). (5)- (6) are based on a standard Probit estimator. Information on (product and process innovation) is only available for the sub-sample of domestic firms.
Finally, we estimate our main model using a quantile regression approach to better account for heterogeneity in the distribution of firm performance by measuring the relationship with government demand at different points of the conditional productivity distribution (i.e. distinguishing more precisely whether the correlation is stronger/weaker than the average for less/more productive firms). In addition to extending our main results, a quantile regression approach also improves on OLS due to its capacity to accommodate outliers and greater robustness to heteroscedasticity. Following FosterMcGregor et al (2014) , who adopt a similar approach (and use the same AIS data as we do), we employ a method developed by Canay (2011) that accounts for the potential incidental parameters problem from the inclusion of a large number of fixed effects (in our case at the country and industry level). The approach consists of first estimating the fixed effects (̂;̂) from the standard conditional model using OLS and then, assuming they are constant across quantiles, defining a new dependent variable given by:
We then use this dependent variable to estimate a simultaneous quantile regression model with bootstrapped standard errors. Results of the quantile regression for our variable of interest are summarized in Figure 6 ; the full set of results is reported in Appendix Table A3 . The overall size of the coefficient of interest is close to the one estimated with OLS, but Figure 6 shows a slightly decreasing trend in the size of the coefficient along the quantiles of the productivity distribution. This reveals that the incidence of government demand is stronger for firms with lower levels of productivity, which appears consistent with our results regarding the significant correlations between public procurement participation and performance of domestic firms and SMEs. Both are more likely to be at the bottom of the productivity ladder in SSA.
Figure 6. Coefficient share_gov across quantiles
Note: The figure plots coefficients of the quantile regression outputs reported in Appendix Table A3 .
Robustness Checks and Endogeneity
The cross-section nature of our data precludes any claims or inference of a causal relationship between the intensity of public procurement participation and firm performance. Our results may be affected by endogeneity as a result of possible self-selection of better performing firms into government procurement, or government entities selecting more productive firms when undertaking procurement. Recent papers that have estimated the effects of procurement on different dimensions of firm performance are able to address such potential endogeneity issues by having panel data that permit conditioning on the characteristics of the firms before winning procurement bids, and exploiting a quasi-experimental setting as a result of specific features of the procurement process analysed (Ferraz et al., 2015; Hebous and Zimmerman, 2016; Lee, 2017) .
The cross-sectional nature of our data impede the use of standard approaches to address endogeneity in a robust manner. Instead, we try to address the selection issue by constructing a control group of firms that display as much as possible the same characteristics as firms receiving the treatment (selling to the government). A basic limitation here is that we do not have information on the exact time firms began to sell to the government. Nonetheless, this approach is frequently used in cross-sectional studies to disentangle potential bias arising from the heterogeneity of the firms in our sample. 19 We implement a matching methodology by selecting among the 3,268 firms that do not sell to the Government a control group based on characteristics that help predicting selection into procurement. The latter are found by running a probit model in which the probability of finding firms with positive shares of sales to the government depends on the same factors that we include in our OLS model (size, ownership, skills) plus the inclusion of the level of productivity observed in the two years preceding the survey. Pairs of country-industry fixed effects are added to constrain control group firms to be in the same country/industry as the treated firms (those that sell to the government).
Results of the selection model are reported in Appendix Table A4 . On the basis of the selection model we then construct inverse probability weights (IPW) that we use in our main regressions to provide a better comparison between controls and treated firms. To assess the results of the matching procedure just described, Figure A2 plots the distribution of the IPW of the two groups before and after weighting, showing that these are almost overlapping in the latter case. Results of the weighted regression are reported in the first column of Table A4 . Coefficient estimates remain very similar. That for the share of procurement has a magnitude only slightly smaller than the baseline (0.36 instead of 0.4).
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Second, we try to address potential endogeneity concerns by adopting an instrumental variable (IV) approach that exploits the cross-country variation in the data. We construct an instrument from the IMF Government Finance Statistics, using the average ratio of total Government spending to GDP for each country in our sample over the last decade (see Appendix Figure A3 ). Higher ratios of government spending to GDP should be positively associated with greater spending on goods and services (public procurement), and therefore the probability of firms securing procurement contracts, as well as the magnitude of their sales to government entities. While overall spending is not necessarily correlated with individual firm performance -it is much broader in scope -since this indicator is country variant, it will be absorbed by country fixed effects in the first stage. For each 19 For example, in an empirical setting that is very similar to ours, Czarnitzki et al. (2016) apply matching methods to construct a control sample of firms not receiving procurement to evaluate the effects of procurement on innovation for a cross section of German firms. 20 As an additional test, we have also used a standard matching estimator based on the Leuven and Sianesi (2003) algorithm, comparing directly how differences in firms' productivity are affected by the simple treatment (a dummy indicating if firms sell to the Government, without accounting for the shares). Results remain consistently similar to those reported in column (2) of Table 2 , with an average treatment effect on the treated firms of about 0.2 when using the nearest neighbour estimator with common support.
country-industry pair we compute a variable measuring the share of firms selling to the Government on the total, as a proxy for the probability of each firm to be exposed to procurement. 21 Our instrument is given by the combination of these two variables.
Results, reported in the second column of Table A4, show that the instrument is relevant in the first stage, and that in the second stage the positive relationship between government demand and firm productivity is confirmed, with a coefficient that is similar in magnitude to our baseline model. We also test our IV strategy using two variables measuring access to procurement: (i) the PEFA indicator that assesses the performance (quality) of the national public procurement system; and (ii) the share of procurement-related bribes and payments reported by firms in the WBES (Knack et al. 2017) . In both cases the IV estimation generates results that are consistent with our baseline findings.
Conclusion
Most public procurement systems aim to achieve "value for money" and much the research and policy literature on procurement focuses on this dimension of procurement. Less attention has been given to the prevalence and effectiveness of public procurement as a tool to support (enhance) the performance of domestic firms. In practice procurement tends to be characterized by a strong 'home bias' -most contracts are awarded to national, and often local, companies. This is as true in high-income countries as it is in lower-income countries. Indeed, for the latter the share of total procurement that is allocated to foreign firms (including imports) is often higher than in high-income nations as a result of limited industrial capacity and aid dependence (Evenett and Hoekman, 2013) . There are many reasons why procuring entities may prefer to spend tax revenues at home, including efficiency rationales: it may minimize costs and ensure greater control and accountability for performance (Breton and Salmon, 1995) .
In this paper we do not aim to assess to what extent procurement policies are designed to favour local sourcing and what the effects of extant policies are.
22 Instead our goal is much less ambitious: we exploit a new source of firm-level data for SSA countries that provides information on the extent to which different types of firms sell their output to government entities. This provides new insights into how overall procurement activity across SSA countries is allocated, and whether participation in public procurement is associated with realization of the types of goals that underlie industrial policyan improvement in measures of firm performance.
We find that the allocation of public procurement is associated with higher levels of productivity of the firms that sell more of their output to government entities. This is most strongly the case -both in terms of statistical significance and economic magnitude of the relationship -for domestically-owned firms, especially SMEs, companies engaged in manufacturing activities and those located in the capital city. A positive relationship between procurement and performance is not observed for foreignowned firms or companies that are in the service sector. The results are suggestive that -whatever the underlying policy objectives that may guide the allocation of government contracts -public 21 Since we cannot exploit pre-sample information on the distribution of firms selling to the government across sectors and countries, this variable is contemporaneous to our variable of interest. This clearly raises the risk of lack of validity of our instrument, violating the exclusion restriction. Especially when the number of observations at the country-industry pair is small, this reduces granularity of information and it is likely to identify a few firms and likely to correlate with the dependent variable as well. In additional analyses we have also constructed this measure at the industry level, i.e. by pooling countries. Results remain unaffected. 22 In part this is because we lack good information on the intent of procurement regimes and have no information on the overall allocation of the value of government procurement for the SSA countries in the sample. Extant efforts to characterize procurement systems -such as World Bank (2016) -do not document the policy objectives underlying procurement regulations. procurement activity in the SSA countries in our sample is associated with outcomes that generally motivate industrial development policies.
Our findings raise many questions and suggest a number of areas for further research. One question concerns the role of foreign-owned companies in procurement. The fact that we do not observe a relationship between sales to the government and indicators of firm performance is not surprising given the presumption that foreign-owned firms tend to have higher productivity. The interesting question here concerns how much foreign firms engage in bidding for procurement contacts. FDI is often mentioned as an avenue through which foreign firms can contest procurement markets insofar as having local presence is a necessary condition to sell to governments. This need not have anything to do with policy -in the case of services in particular the nature of the activities may simply require a local presence (Evenett and Hoekman, 2005) . Better understanding the nexus between foreign investment and the allocation of procurement contracts for goods and services across firms in SSA.
Another interesting question concerns our finding that the effects of procurement may depend on complementary policies that go beyond directly targeting supply-side constraints. The large positive and significant coefficient estimate for the interaction between the share of total sales to the government and the prevalence of inward investment promotion activities in the relevant sectors suggests such complementarities may be important. This is a subject where further research may be fruitful from a policy perspective. Kutlina-Dimitrova and Lakatos (2016) , for example, use very detailed panel data on EU procurement and among other things find that trade and FDI policies as well as the quality of 'behind-the-border' product market regulation has an impact on the allocation of procurement.
Unfortunately, these and other questions all require additional data on overall procurement activity at the national level and its allocation by sector and type of firm. Such data are not available for SSA countries. The suggestive results obtained here will hopefully help to stimulate efforts by governments to generate such data. What is needed first and foremost is to extend the time dimension of firm-level data on participation in public procurement. 
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